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* NOTICES * 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Oialm(s)] 

[Claim 13 The ingredient which manufactured according to the process immersed until it carries 
out the partial dissolution of the baking sea surface bone at the process which calcinates a living 
body bone (a sea surface bone and compact bone) in 773-1 473K, respectively, the process 
which carries out the full dissolution of the baking compact bone at a with a pH of two or less 
inorganic acid, and its solirtion, the process which add a base agent and hold pH to 8-1 1, the 
process filter, the process rinse, and the process dry and its production approach. 
[Claim 2] The inp-edient manufactured according to the process which carries out steam 
atmo^here heat treatment of the ingredient of claim 1 in 673-1 073K, and Its production 
approach. 

[Claim 3] The in^edient which manufactured osteogenesis protein (BMPiBone morphogenetic 
protein) into the ingredient of claims 1 and 2 according to the process which sinks in, and its 
production approach. 



[Translation done.] 
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DETAILED DESCRtPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention offers the production approach of body tissue origin 
absorptivity inclination functional composite material of having indispensable biocompatibHity and 
compatibility, absorptivity, bone inductivity, and reinforcement by the latest playback medicine 
and the technical field of systems engineering, in the medical related industry field about the 
production apqaroach of the living body high-performance material which carried out altitude 
effective use of the livestock baking bone. 
[0002] 

[Description of the Prior Art] In recent years, various living body hard-tissue alternate material 
is developed for the purpose of the bone reconstruction and osteoanagenesis medicine 
accompanying arrival of an aging society, or frequent occurrence of a traffic accident **** and 
a homogeneous bone permutation are required of the bone deficit sections, such as 
gnathoschisis, because of tooth migration or embedding ingredient erection. Since an 
unabsorbent ingredient in the living body remains as a whole life foreign matter (nonself) in the 
living body, tooth migration is barred or checking anagenesis is pointed out. 
[0003] Since it has the outstanding tissue affinity and bone conduction nature, clinical 
application of calcium phosphate like hydroxyapatite (H>^:Hydroxyapatite;Galcium1<XP04) 6(0H) 
2) or beta-tricalcium phosphate (TCP;Tricalciumphosphate;caIcium3(P04) 2) is carried out as 
living body hard-tissue alternate material. 

[0004] However, the absorptance in the livingbody of the commercid reagent composition HAp 
is low, the existing bone and the homogeneous permutation are difficult and osteogenesis ability 
is not long-term necessarily an effective ingredient. Moreover, commercial absorptivity beta- 
TCP and a polylactic acid-glycolic-acid copolymer have very slow rate of absorption, and after 
clinical recovery remains for one - three years in the living body. Under the latest bone therapy, 
in connection with neostosis and the osteoanagenesis, permutation absorption is carried out in 
an osseous tissue in two - three months, and development of a biomaterial without the need for 
a secondary operation is expected. 

[0005] In bone induction / piaybaclt research which used BMP, the coiiageh which has the fine 
structure of the body tissue resemblance containing a living body origin component as a charge 
of a living body absorber which was excellent in the cellular affinity attracts attention. However, 
the resistance original nature atelocollagen of medical application is a foreign protein, and since 
the abnormality prion protein which is a causative agent of mad cow disease (bovine spons'form 
encephalopathy) may be mixed at the time of an extract and purification, it is not an ingredient 
safe 100J4. Since the design of a crosslinking bond etc. is difficult for a recombinant Homo 
sapiens collagen, by the culture system, the preset condition is that the example of a success 
is not seen. 

[0006] In ingredient development of the calcium phosphate using a living body bone, the method 
of produdng a low crystallinity apatite is proposed by baking in the manufacture approaches, 
such as an approach, the patent number No. 2785245 natural hydroxyapatite, etc. which extract 
an apathe, by the apatite witii a small specific surface area, tw dissolution deposit preparation 
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from the art of W096/37433 bone charcoal (what distilled the animal bone dryly) and a product a 
raw bone, and bone ash. Moreover, by the coating approach of a JP,10-102288,A phosphoric- 
acid compound, the method of producing the composite particle of a reagent apatite and the 
ceramics is shown fay the spray drying method, since these ingredients have low living body 
absorptivity — clinioal medicine and odontology — it is not a suitable BAfOMIME tech ingredient 
for application of ^ field. 
[0007] 

[The technical problem which invention makes solution ******] clinical medicine and odontology 

— in the field, it permutes by absorption and the placode promptly with the recovery after an- 
operation, and development of a collapse absorptivity calcium pho^hate ingredient early in the 
living body which does not bar anagenesis is demanded stron^y. 

[0008] The living body bone of livestock, such as the cow bone produced by the processing 
processing process of livestock products, boiled pork ribs, ****, **sOl<, **=fc*, and a chicken bone, 
is an unused resource important for the ** student of environmental cycloid type society. In the 
whole country, about 450,000 per yeart since extensive disposal is carried out, especially as for 
the cow bone, the effective use and functional deveioprrient are expected also in the view of the 
. latest mad cow disease cure processing technique. 
[0009] the calcium phosphate inclination fijnclional material which used the living body bone as 
the raw material — the minute amount metal ion content low crystallintty of the living body origin 

— it is HAp, and since the specific surface area and surface type voice of a particle change 
depending on heat treatment conditions, the ratio of a different-species adsorption site and the 
control of a property to biopolymers and cells, such as BMP besides pore structure, are possible. 

[0010] 

[Means for Solving the Problem] The process at which claim 1 of this invention calcinates a 
living body bone (a sea surface bone and compact bone) in 773-1473K According to the process 
immersed in a vwth a pH of two or less inorganic acid until it carries out the partial dissolution of 
the baking sea surface bone at the process which carries out the full dissolution of the baking 
compact bone, and its solution, the process which adds a base agent and holds pH to 8-11, the 
process to filter, the process to rinse, and the process to dry The fine structure of the sea 
surface osseous tissue origin which the cell built is held. Specific surface area from the activity 
surface layer more than 100rri2/gto a deep part layer The body tissue inclination structure 
where the crystallinity of the calcium phosphate which re-deposited improves, and particle 
■ diameter changes from several nm to 1 micrometer, The calcium phosphate functionally gradient 
material (AbCP-GM) and its production approach of the body tissue origin characterized by the 
surface property resulting from the minute amount metal ion of the body tissue origin are shown. 

[0011] En order that the process to calcinate may remove a collagen origin organic component, a 
carlion component may remain or less by 773K and the fine' structure of the body tissue origin 
may disappear by sintering of a sea surface bone or more by 1473K, suitable burning- 
temperature range is 773-1 473K, 

[0012] The acid of the process which dissolves [ perfect ] and dissolves [ partial ] needs to be 
an inorganic acid at an organic acid, in order that the organic substance may remain. By two or 
more pH, since the dissolution rate of a living body bone is stow, an inorganic acid needs to be 
with a pH of two or less strong acid. 

[0013] At the process which adds the base agent, the stable ^one of various calcium phosphate 
changes with pH. By eight or less pH, a dibasic-caicium-phosphate CDCPD:Dicalcium Phosphate 
Dihydrate;CaHP04.2H20) phase. An OKUTARIN acid calcium (OCP:Octacalcium 
PhO£phate;calcium8H2CP04)'6,5H20) phase By pH 8-9, since a HAp phase is generated by pH 
9-11 and a calcium-hydroxide (ca!cium2 (OH)) phase is generated for a beta-TCP phase by 11 
or more pH, pH range by which HAp and beta-TCP suitable as living body hard-tissue alternate 
material are manufactured is 8-11. 

[0014] The crystallinity of claim 2 of this invention of the calcium phosphate which re-deposited 
improves according to the process which carries out steam atmosphere heat treatment of the 
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ingredient of claim 1 in 673--1073K, and it shows the calcium phosphate inclination functional 
composite meterial (AbCP-GMH) characterized by surface properties, such as body tissue 
inclination structure which particle diameter and a mechanical strength increase, and outstanding 
biocompatibility, compatibility, and its production approach. 

[0015] Suitable heat-treatment-lemperatut'e range is 673-1073K from the process to heat-treat 
not determining the handling condition of the suitable rate of absorption of calcium phosphate, 
and an ingredient, and the crystallinity of calcium phosphate and the mechanical strength of 
particle diameter and an ingredient not changing or less by 673K, but a HAp phase decomposing 
partially or more by 1073K 

[0016] According to the process which sinks in BMP, claim 3 of this invention makes the 
ingredient of claims 1 and 2 discover the joint synergistic effect of BMP, AbCP~GM and BMP, 
and AbCP-GMH, and shows BMP / calcium phosphate inclination functional composite material 
(BMP/AbGP-(M, BMP/AbCP-GMH) characterized by the body ttesue inclination fiinctton to 
have the quick absonptivity which is not in the conventional caicium phosphate ingredient, and 
high bone induction potency, and its production approach to it. 
[0017] 

[Elements of the [nventioni] Body tissue origin calcium phosphate has the fine structure and the 
property of a life object which are not tn a reagent composition ingredient. Holding the placode 
stnjcture (a pore diameter, porosity, and minute amount metal ion) of the sea surface bone 
which the mesenchyme system cell built, it uses it with a crystal growth place, and tiiis invention 
offers a high body tissue origin absorptivity calcium phosphate inclination ftinctional composite 
material and its production approach of the freshness based on grant of a cell activity surface 
layer, and the concept of BAIOMI Metchik of controlling crystallintty and particle diameter from a 
surface layer to a deep part layer. 

[0018] That is, in this invention, it is related with cell proliferation, the activnty front face which 
was excellent in blood vessel invasiveness, the body tissue imitation calcium phosphate 
composite matranal which has inclination functionality, and its production approach using the 
placode siructure of a living body cancellous bone according to.the full dissolution and partial 
dissolution, a re-deposit of calcium phosphate, heat treatment, and the sinkJng-in process of 
BMP. 

[0019] The living body bone was used as a start raw material. In order to carry out cutting 
processing of the living body bone which earned out frozen preservation at the suitable 
magnitude at the time of an animal embedding experiment and to remove a cdlagen origin 
organic component It calcinates in [ 773-1 473K ] boiling washing processing and air (although 
simple baking is also good, desirably). For example, the body tissue (compact bone and 
cancellous bone) origin apatite (b-HAp) was produced by 773K for 10 hours according to the 
process which carries out by 1073K 1173K for 10 hours, and carries out temperature up baking 
gradually like 20 hours by 1373K 1473K for 24 hours for 8 hours. In elevated-temperature baking 
of this living body bone, decomposition removal of the organic compounds, such as abnormality 
prion protein, is carried out completely, and only minute amount metal ion **** caicium 
phosphate, such as Na+ and Mg2+, remains. 

[0020] It dissolved in the inorganic acid after grinding the compact bone origin b-HAp. Etching 
and the partial dissolution of a particle front face were performed holding [ were immersed in the 
solution until it carried out the partial dissolution of anotfier sea surface bone origin b-HAp, 
and ] the pore diameter of a cancellous bone, and porosity. The basic solution was added to it 
and the process held by the stable 7one (pH 8-11) of beta-TCP or a HAp phase performed 
compound-izatlon of sea surface bone origin fa-HAp and a dissolution deposit apatite (r^HAp). 
According to the process which filters it, washes and is dried, the crystallinity of specific surface 
area of calcium phosphate improved from the activity surface layer more than 100m2/g to the 
deep part layer, and it produced the body tissue origin calcium phosphate functionally gradient 
material (AbGP-GM) which has the inclination structure which particle diameter increases from 
several nm to 1 micrometer, 

[0021] According to the process which heat-treats AfaCP-GM in the steam ambient 
atmospheres 673-1G73K, the body tissue origin calcium phosphate functionally gradient material 
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(AbCP-GMH) to which the crystallinity of calcium phosphate, absojptivrty, collapsibility, 
reinforcement, etc. were changed was produced. 

[0022] In order to promote bone induction potency, body tissue origin absorptivity calcium 

phosphate inclination functional composite material (BMP/AbCP-GM, BMP/AbCP-GMH) was 

produced according to the natural bone origin BMP or the process which produces in gene 

engineering or sinks pair NANTOHITO BMP etc. into AbCP-GM and AbCP-GMH. 

[00233 Since the body tissue structure of the same compact bone and sea surface bone is used 

as a living body bone when a cow bone, boiled pork ribs, +***, **++, a chicken bone, etc. 

are used for a raw material. AbCP-QM. AbCP-GMH. BMP/AbCP-GM, and BMP/AbCP-GMH are 

producible as a natural result with the same process, 

[Example] Hereafter, the example of this invention is explained. 

[0024] 

[Example 1] Production of a body tissue origin absorptivity calcium phosphate functionally 
gradient material (AbGP-GM). The body tissue oriffn apatite (b-HAp) was produced according to 
the process which calcinates the cow femur of frozen preservation in [ 773-1 473K ] cutting 
processing, the boiling washing processing by distilled water, and air in the suitable magnitude at 
the time of an animal embedding experiment (5x3x3mm, I2x9x3.5mm) (it is [ K / 773/ K / 10 
hours and / 1073/ K / 10 hours and / 1173] 20 hours at 24 hours and 1473K in 8 hour« and 
1373K) (refer to drawing t ). ft dissolved [ after grinding the compact bone origin b-HAplOg ] in 3 
2000cm of 4.5% nitric-acid water solutions of pHI. It was immersed in the solution for 24 hours 
until it carried out the partial dissolution of another sea surface bone ori^n b-HAp12g. 3 was 
addled 750cm of aqueous ammonia 50% to it, it was referred to as pHl0.5, and the process held 
at a room temperature for 24 hours performed inclination functional compound-ization of sea 
surface bone origin b-HAp and a dissolution deposit apatite (r-HAp). The body tissue origin 
disorpiivity calcium phosphate functionally gradient materia! (AbCP-GM) was produced 
according to the process which filters It, the process washed with distilled water, and the 
process dried by 323-393K for 24 hours (refer to drawing 2 ). 

[0025] The chemical analysis of b-+iAp by. induction plasma emission spectral analysis (ICP) and 

r-HP^ is shown in Tables 1 and 2, respectively. AbCP-GM which has the middle presentation of 

b-HAp and r-HAp contained a minute amount metal ion like Mg2+ of the living body origin, and 

Na+ and was the caicium2+ deficit mold Hfi^j of mole-ratio =1.64-1.66 of caicium/P. 

[0026] The minute X diffraction pattern of the deep part layer and surface layer of AbCP-GM is 

shown in dravving_3 and drawing 4 . respectively. Since the HAp sin^e phase was obtained by 

F?yobe and the peak of each crystal face became sharp notably from the surface layer to the 

deep part layer, it turned out that AbCP-GM is a calcium phosphate functionally gradient 

material whose crystallinity of HAp improves to a deep part near the front face. 

[0027] The surface organization of AbCP-QM by the scanning electron microscope (SEM) is 

shown in drawing 5 , It became clear that it is the nano-micro functionally gradient material to 

which many about lOnm needletike fine crystals deposited in about 1 -micrometer grain, an 

AbCP-GM particle holding the fine structure of a cancellous bone. 

[0028] 

[Example 2] Production of a body tissue origin absorptivity calcium phosphate fijnctionaliy 
gradient material (AbCP-GMH). The bcdy tissue origin absorptivity calcium phosphate 
functionally gradient material (AbCP-GMH) was produced for AbCP~GM of an example 1 
according to the steam ambient atmospheres 673-1073K and the process heat-treated for 24 
hours, It turned out that the crystallinity of AbCP-OVJH of a surface layer hiAp improves, growth 
of a HAp particle is observed with the rise of heat treatment temperature, and the mechanical 
strength of AbCP-GMH increases. 
[0029]. 

[Example 3] Production of body tissue origin absorptivity BMP / calcium phosphate inclination 
functional composite material (BMP/AbCP-GM, and BMP/AbCP-GMH). Natural bone origin 
BMPSmrcrog was dissolved in ISmicro of distilled water I. Body tissue origin absorptivity calcium 
phosphate inclination ftinctional composite material (BMP/AbCP-GM and BMP/AbCP-GMH) was 
produced according to the process which sinks into AbCP-GMH to which AbCP-GM of the 
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example 1 put into the sterilization petri dish and an example 2 heat-treated the BMP solution 

673K. 

[0030] 

[Table 1] It is a chemical analysis by the induction plasma emission spectral analysis (fGP) of the 
body tissue (sea surface borte and compact bone) origin apatite (b-HAp) produced in the 
examples 1, 2, and 3. 
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[0031] 

[Table 2] It is a chemical analysis by the tCP induoUon plasma emission spectral analysis of the 
dissolution deposit apatite (r+lAp) produced in the examples 1 , 2, and 3. 
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aao 


54,25 




41.87 
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1.00 
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0.05 


S!Or 


0.12 


SrO 


0,01 


BaO 


0-01 
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[0032] As a heterotopia bipassay, the AbOP-QM independent group, the BMP/ZMsGP-GM group. 
the AbCP-GMH independent group, and the BMP/AbCP-GMH group were set up, and AbCP- 
GM. BMP/AbCP-GM. AbCP-GMH, and BMP/AbCP-GMH which carried out refrigeration 
preservation by 277K were embedded at the regions-of^back hypodermically in-house using the 
Wistar system rat 
[0033] 

[Example 4] Organization morphological evaluation of AbCP-QM. In the bioassay trial, after 
adding a phosphate buffer solution to AbOP-GM, it wa.^ embedded at the Wistar system rat 
regions-of-back hypodermically in~house. The embedding sample was extracted with time the 1, 
2, 3, 4, 6, and 8 or 10-week back, hematoxyiin-and^eosin (H~E) dyeing was performed, and Uie 
optica! microscope (OM) performed organization morphological observation. 
[0034] After one week of embedding, the absorption image by collapse and the giant cell of an 
apatite was seen. 

[0035] OM photograph of a deashing H-E sample Is shown in drawing 9 about AbGP-GM after 
four weeks of embedding. The apatite decreased to Tsu^aki, fibrous connective tissue was 
formed between the pores of an apatite, and the occupancy area of the apatite in the whole 
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embedding object by the morphomettY result decreased to about 30% before embedding at the 
maximum. An apatite front face presents the shape of a wave, and the appearance of a 
multinucleated ^ant cei! and the reservoir of the tissue fluid which the apatite absorbed are 

seen. 

[00363 After ten weeks of embedding, the apatite was absorbed completely, and a ched< and 
extraction of an embedding object were impossible. The inflammatory cell infiltration which it lets 
all observation periods pass, is occupied by the fibrous tissue between the pores of a residual 
apatite, and maJ^es a round cell a subject was slight 
[0037] 

[Example 5] Organization morphological evaluation of BMP/AbCP-GM. In the btoassay trial, 
BMP/AbCP-GM was embedded like the example 4 at the Wistar system rat repons-of-back 
hypodermically in-house. The embedding sample was extracted with time with 1, 2, 3, 4, 6, and 8 
or 10 weeks, HE staining was given, and CM performed organization morphological observation. 
[0038] After one week of embedding, growth of an undifferentiated mesenchymal cell was seen in 
apatite pore. After two weeks of embedding, the induction bone formed in the apatite front face 
at addition nature was checked. After three weeks of embedding, the immature fiber bone and 
the part which a growth mesenchyme occupies were expanded. 

[0039] CM photograph of a deashing H-E sample is shown in drawing 7 and 8 about BMP/AbCP- 
GM after four weeks of embedding. It turns out that active bone induction is accepted on the 
whole, and it is In a collapse absorption inclination while an apatite is covered with a new bona 
[0040] In drawing 7 . while the initial body product of an embedding object is maintained mostly, 
an apatite decreases to Tsuguaki, on the whole, formation of oontnuous ****** is seen, and a 
hematogenous myeloid tissue is observed The apatite was [ the bone and the myeloid tissue of 
the occupancy area in the whole embedding object by morphometry ] about 71% about 29%. 
[0041] In drawing 8 , the apatite encapsulation-ized by the new bone is accepted, a 
multinucleated giant ceil appears in the apatite front face which a bone-apatite presents the 
shape of a mosaic on the whole, and presents the shape of a wave, and the reservoir of tissue 
fluid is seen in an apatite. The residual of the apati'te in an absotption process is also accepted 
in the bone matrix which enclosed much osteocytes. 

[0042] By six weeks of embedding, and eight wed<s. the tooth space of bone marrow was 
expanded, and after ten wed<s of embedding, the apatite was absorbed and was permuted by the 
bone and the myeloid tissue. 
[0043] 

[Example 6] Organization morphological evaluation of AbCP-GMH and BMP/AbOP-GMH. In the 
btoassay trial, AbCP-GMH (673K heat treatment) and BMP/fihCP-QMH (673K heat treatment) 
were embedded like examples 4 and 5 at the Wistar system rat regions-of-back hypodermically 
in-house. The embedding sample was extracted with time with 1. 2, 3, and 4 or 8 weeks, HE 
staining was given, and OM performed organization morphological observation. 
[0044] From AbCP-GM, by the process of heat ti-eatment, since the mechanical strength was 
large, the handling of AbCP-GMH (673K heat treatment) at the time of a rat embedding 
operation was comparatively easier for BMP/AbOP-GMH C673K heat treatment) than 
BMP/AbOP-GM. 

[0045] After 4-10 weeks of embedding, like examples 4 and 5, absorption of an apatite and 
formation of ****** were accepted and **** was [ the direction of AbCP-GMH (673K heat 
treatment) and BMP/AbCP-QMH (673K heat treatment) ] the inclination for the collapse rate of 
absorption of an apatite to become slow from AbOP-GM, and BMP/AbCP-GM. 
[0046] 

[Example 7] Organization morphological evaluation of a commercial apatite (Algipore). tt 
embedded like examples 4, 5, and 6 at the Wistar system rat regions-of-back hypodermically in- 
house, using a commercial apatite (product made from Algipore:FRIATEC) as a sample for 
contrast of examples 1, 2, and 3. This apatite is the chcmosynthesis HAp of 1473K baking which 
has the ecology structure of the marine organism coral origin. The embedding sample was 
extracted with time with 1, 2, 3, 4, 6, and 8 or 10 weeks, HE staining was given, and OM 
performed organization morphological observation. 



http;//www4,ipdl.ncipi,gojp/cgi-bin/tran_web.oe3_^'e 



2006/07/21 



JP,2003-210557^ [DETAILED DESCRIPTIOhO 



7/7 



[0047] OM photograph of a deashing H-E sample is shown in drawing about Algipore after 

four-week embedding. Although it was occupied betv/een apatite particles in fibrous connective 

tissue and the multinucleated giant ceil has appeared on the apatite front face partially, a dear 

coliapse absorption change is not accepted but the surface structure is flat. Although much the 

capillary's pores exist, it is the structure inferior to ceil invasiveness. 

[0048] After ten weeks of embedding, the volume decrease of an embedding object was not 

remarloble. 

•[0049] Since the accelarative bone induction by in-house absorptivity more prompt than the rat 
embedding trial of the AbCP-QM group of an example 4, the BMP/AbOP~GM group of an 
example 5, and the BiVIP/AbCP-GMH group of an example 6 and BMP concomitant use was 
observed, the ingredient of this invention showed the adsorption capacity which does not check 
an operation of Cytokine BiVlP, and it became clear that it was the outstanding absorptivity 
calcium phosphate ingredient which offers the scaffold of the eel! proliferation differentiation to 
an osteoblast sequence, 
[0050] 

[Effect of the Invention] The ingredient of this invention has a 200 times larger specific surface 
area as compared with the conventional cow baking bone (TBC:True boneCeramic), and since 
physical structure, crystallinity, and a surface property are similar to the living body bone, 
outstanding cellular affinity and compatibility, and coincidence are provided with the calcium 
phosphate inclination functional composite material which has the organization regenerative 
capacity in the world which is not in existing living body alternate material, i.e., the fastest living 
body absonstivity and bone replaceability. 

[0051] [n addition, since current [ by which the cow origin collagen nature material is improved 
on the mad cow disease problem 3, and this invention using a livestock baking bone carry out 
decomposition vaporization of the abnormality prion protein completely in a manufacture 
process, they are judged to be the functional material excellent in safety. 
[0052] Therefore, the application expansion to the gene vector conveyance intelligent material 
for the rajlture support ingrecfient of associatJon not only wth the living body hard-tissue 
alternate material used abundantly in a clinical treatment site by using the bone inductivrty and 
the absorption property in the Irving body resulting from bone related protein or cell adsorption 
capacity as a controllable ingredient but a physiological active substance, an embryonic stem 
cell, a somatic stem cell, and a bone marrow mesenchyme system stem cell and gene therapy 
will be possible for the ingredient of this invention in the fiiture. 

[0053] Furthermore; in order that this invention may respond to the transplantation needs for 
the osteoanagenesis and difficulty therapy disease accompanying aging society arrival, it is the 
wewpoint of the formation of altitude effective use of an unused resource (livestock living body 
bone], various application expansions are possible in the field of playback medicine and systems 
engineering as a new nano-micro functionally gradient material, and social / economical 
repercussion effect is expected. 



[Translation done.] 
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* NOTICES * 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is the appearance photograph of the cancellous bone origin apatite (b-HAp) 

produced in the examples 1 and 2. 

[Drawing 2] [t is the appearance photograph of the body tissue origin absorptivity calcium 
phosphate functionally gradient materia! (AbCP GM) produced in the examples 1 and 2. 
[ Drawirig 3] It is the minute X diffraction pattern of the body tissue origin absorptivity calcium 
phosphate functionally gradient materiel (AbCP-GM) deep part layer produced in the examples 1 
and 2. 

[Drawing 4] It is the minute X diffraction pattern of the body tissue origin absorptivity calcium 
phosphate functionally gradient material (AbCP-GM) surface layer produced in the examples 1 
and 2. 

[Drawing 5] It is the SEM photograph of the body tissue origin absorptivity calcium phosphate 
functionally gradient material (AbCP~GM) produced in the examples 1 and 2, 
D3 rawing 6] y^ODCP-GM shown in the example 4 It is OM photo^aph (H-E, x3 time) of the 
deashing H~E sample after four weeks of embedding. 

[Drawing^] BMP/ AbCP-GM which showed in the example 5 It is OM photograph (H-E, x30 time) 
of the deashing H-E sample after four weeks of embedding. 

[Drawing 8] It is OM photograph (the enlargement of drawing 7 , H-E, x50 time) of the deashing 
H-E sample after four weeks of BMP/AbCP-GM embedding shown in the example 5. 
[Drawing 9] It is OM photograph (H-E, x25 time) of the deashing H-E sample after four weeks of 
commercial apatite (product made from Algipore:FRIATEO) embedding shown in the example 7. 
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